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iXhcr>nmW\tmatwe, (1998), 395, 151. Appl. 
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Opt. Eng. (2001), 4105 (Organic Light-Emitting Mat 
erials and Devices IV), 119, J. Am. Chem. Soc, (2 
001), 123, 4304. Appl. Phys. Lett., (1997), 71(1 
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Ci~ Cj aTA-n^i^ x— A3S„ C!~ C 12 
T / Wf A 7 x - A-S# *Jf 4 L v \ 
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7l3^fy7xydfyi 1 C 1 -C 1! 7;lW7i>'^ 
HWJ^i-U Cj-c.^/t/a^^iy^fyS, 
[0047] 7y-;17Mimi M«I4(±j1^7~ 
/Mf/L-S. Ci—CjjT/l^^^fv-^x— A— C 12 T 

)V^)V^ C ! — C ! 2 7 A^f A^ X — A~ C ! —C ! 2 TA 

$r)Vm, 1 — C 12 TA^A^ 2—7 
7^-C^C^ T)V*)Vm% fc'ifJi 3 *U C j — C 
l2 7/l3Jfy7x-/l'-C 1 -C 12 7M;H, Cj— c 

! 2 ta^ a? x— A— c ! — c x 2 TVi^f a*jEW4 L 
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TA-n^i/S, Cj- C 12 T;l^3drv-7x— A— C^ — c 
ur/i^^ai, C 1 -C 12 7;W7x-^-C 1 -C 

2 - y i-fu - c i ~ c ! s r >v a k &ffl^ 

%tl, C 1 ~C 12 7;l/3dfy7i^ JV-C^C^T)^ 
^y-S. C 1 ~C 12 T;l'^7x— ;W-Ci— c 12 TA-rj 
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— 6 OlStib 0 , fi*Wtcacis-7x-;yT;y7--;y 
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— A-36. transu- h 'J /PTA^— AS. cis- 1 -7"7 
-fATAr)"— A*, trans— 1 -i~7 ^-lVT)Vdr~iV 
31. cis- 2 -i~:7f-A'7A"$ r — A-£, trans- 2 -^7 
f-A-TA-^-— A^=5: . 
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C 12 7;^^fy7a-/H 7S/S, y= (C r C 12 r 
;W7i-;i^) 7S7i, l -i-7i-;UT$.s^ 2 
— ^-7f-/kTSy*5rif3&*fi*SSF*t, Ci~ c 12 7A^ 
;l/7x-;l/7S7l» y (C 1 -C 12 7M;l7x- 
A-) 7;7S»iL^. 
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jy^X. c i ~c ! 2 r A^ A- b u y^^- fc* $ 
ix, fi^;H, c 1 -c 12 7;Wfxz;«, by 
y>'A3£. C j — C , 2 T/Hf /y b U s JM&im 4 U*. 
[00 53] R<7)f?iJ^ ^ ^ JS4mft3B^*JS'S«a* 
its') £ fctotcti s 1 olSLhCatR* IZMMcofo 
h T)V*)Vm&&$.ti h Z. k tffii. t < (4 . ^ n-^y 

2-x^-;Ws.^riy;^. ■r'y'-'Pi, 3, 7 
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[0055] 3mmmmmm^<m%$:*k-t&mm; 
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i>-2--f /L-)t°U 2-(4-7i^ft7i 
y- 2 - -T b y y> , 2-7x - /i^y V^T^rir V 
— ;K 2-(a°7 7x -/F7 x — ^^yy'^yy— 
/K 2-7i-;K//f7V-JK 2-(a"77i- 
;l-7x — ;P) -^y y f- r V— ^ » 2 - « y yy ^ 7x> 

- 2 - -T /F) b U y'y 7 ,8, 12, 13, 17, 18-^f+h^XX-^ 
/F-21H , 23H-*7F 7 4 'J y & i: £ it . i ft 4 

[0 0 6 0] Ar^iiituil ^cryyuy. r 

/F37F8. 77iy-;FS, T"7!V*}Vm^ TU—fV-i-^ 

7 l J-;i7/i7--/H, gMKT7iyx;i-^ riva 
^y*. yy— /M-^y*. r;!^^-/^/!^-/! 
a. r^/^/^dfi^/^-/!-*. ry-/M-3-y;>7 

[006 1 ] EUT-t A r*i. BflMFP. K* 

jsy. «0iiK^ifcjdj*a( : P<^#t*»4o«oji : F , cMfc 
idt4 4ffljafTft4; uy fcfc^tr, 
4 h'u-^mtmmz^^-j tzm&^ft lx, * 

ttWfcKi, 7 , 8, 12, 13, 17, 18-^y^XXf-;l~21H, 23 
H-;K/F7 -f y yj&HjSff ^ix* „ 
[ 0 0 6 2 ] 4fc. JJ& ( 6 ) 3^4". Ar#, B9RM 

2 o<7)MyT\ M t LT5 IIJifMtl. 2 SHE 

mis=f-bt&&r $ t $ ^ztft l < , a r ama* 

( 7 ) 2JSIEfiPyfcSB#. i "5*4 U*. 

[0063] 



R 4 




(7) 



(7) 

5$+, R 3 ~ Rio«, ^ti^tiiAit/JcSMP, Any 

yif-. T/iy/F8, 77/wi. r 

a. r/F^ya, ry-zF^y*. r/F^/F^y 
%)V#~)vm, 77;Wt ;3 ry*;i'!i->-;H, ru— 

/F^y^/Ftf— ttzitTO—Jl-m^'to R 3 
~Ri o 0 3 *>y^r < t t> 'J V-^h tQtk&SC 

ft*. 

[0064] L(i7K«MP. t/f^/fs. ry-/FS. 



IfStSSffifty. #/Ftf^y/Fa, AD^yJIf, T5 F 
-YSFS, T/Fr?^yS, 7/K/^;1^7'lS, 

t})V#-ivmz=f. T)vyymt^, T)V*yw&FF. 
rsyieeyy -rsyieey. -by^iaep. -fy- 
F y;H2{4P, *7 7 4 yffif4P. *7 7 4 y^ y F 
ffiffiy. *A7r-i Fffifiy. x-f;HEfif, x;F* 
y|£fiH\ x/F*^yF'IlfiPi^txx;F7'f F'KffiP 
yft-S-o m(±, l — 5^0fii5cSr*y o o(i N 0 — 5^»fi 

[00 6 5] ±te-^£t ( 6 ) WLlCfilvC , T/F^f/F 
SfctTJi. ;>«y/FS. xy/FS. 7°nb;Fg. yy/F 
y?u^y/FK££WiFS£;fU 7'J-;«tL 
Tli7i-;lS. F'J/FS, l-y7y/F8, 2-t7 

■r/i'X&z&vmzti* mmmnm^t fay omx- 

i>imx*i>£<. omcohcotLXteMz-tf. 2, 2 
'-b'f'Jv'VK 1, 10-7xtVlDijy, 2- 

(4-f^7xy-2y ;k)b°y i>>. 2-(ovy 
^■7 x y- 2 ->f by ^'y^-i: tfM^Zti, l 

t<7)t LT«±Wx.K', 7x^;l/tyyy 2-(A-57x 

— ;i/7x- ;Wb°y^y N i - 7"ot<yy"(h)^7 y 

y, 2-(4-7x-;lf^7xy-2--f/l)tiJy 

y, 2-7x-;Kyywv-;K 2-(v\°-5t , x~ 
;i'7i-;i')'vyv'^ty'-A'. 2 -7x-;Kyy 
f7y"-;i . 2-(A77x-;i7x ^ y y>r y 

[00 66] y^St LtliWtKSSiii i 

4 feii 2 - xf-;i^^y x- b 3^f*«S«f 6 #t 4 . ^ 

7-y^JgP, tSIRJgP. m«JSy4?t{±3 7«M 

5 h'S, yy VTnbVPTS y^?f;17S F 

yfy^7i FI, yFfy/17S KS, b"X (b 
Wfily'J/l) 7SH1. y*7x-;17S«, N- 

y*. xh^yi, m^y*, yF^yat^Ji^ 

xyJfySf^f^flS. 7/l^;W/l*71Si: L 

xf;W;^7M. 7°nbyF^;l-*7°F 
m . 7'y ;F7- )Vil 7° F *4 /;{i7 x x;P^< ;U^7°F 

^>TbFy. ^y/7xyy^twiyl, 7-fef;i 
rbFy. rb-h7 F^yy^rt^yy Fy^. r-tf- 
/17-tit-i, y^-yyyy^-F, f/-f^b'J7 

)Wo7t Fy- F=5c^Tb Fy— Fffifirp^ri: tfiM 
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4*>emt$rW6*. iyxf;l7SyS/;!±l 
U ^f-zPT 5 >WW 6 ft & . -f 5 y Effi? i: LTfi 
WtRRSS*L4*»tf5T«:5rl^, Wit*. <//7i/ 

WjtfcT, T-th-l'JMtiiO-v'-b'J/ki 

t4WfcR^S*L4t»<0TI4*V^. b'J7'f;l 
*X7^ yttis h'ttzte b 'J7i-;^7 
^h'^^f *X7r-f hEft^t LTttttte 

7T-fl, h l JHJ;I/*^7T^h, h'J/f/^xy 
r-f 14«il'Jxf/^X7 7^ h^W<bix-?> 0 



N.. 



ILL 



!Sfh7b Ko77VfiWi^. X^^yffifi^ 
^)VX)V* y t tz\i'Jy'^-)VX)V^. ym^Whtih . 

-c Ki^li7'f;lx;i/7 a ^Wifimf t>ti& . 

[00 67 ] #«»9*f«^Fffc3efl*i. 3fiOT@im 

i> J: < . fflJgffc* LT V h X < . *fc , ±«I<?)*Stc 

[0068] 3fil»^»^0^^^^«lg#: 

C 0 0 6 9 ] *l£BJ^a^l£*#:«#«igffcflt 

flsftS tJ i & 3 i b fc =t D . ^»J!tf>Wfl^$fcfcflc*«! 
[0070] 



=N N' 



ti) 



M 



M' M 



M 
(L) Q 

[007 1 ] 3SIID|B«ffi^^c7)^^^t-#RSift: 

ifcii^f-p-v*, Tji-^uym, TV—vym% 
[0072] 3mma&m&b<nimxtt&Mffi 



(L) 0 

[00 7 3] 'fc . iS^-^^fr^S^iS^^^ 
S t> L ^ . lit, jmX&S&fti/tfc 

[0074] *mier> 1 -ocommmmt tzit. 3mm 



(ai) J03-1 7 1 659 (P2003-@59 



v * 4 *§-£-3: if **W* § ft 4 . i tfO t & . «£ %S^#« 

[0075] *5|BJ<7)H^^*fc LTfi. 3S^» 

[0076] 3»sii@Kffii3&»^^5Be^5rr 




R R 




R R 



[0077] ^it, 3M)SHlja*ailb^<b<?5^*^A 

com o m l mfifOAr! «hb«£ fciiRi , r 2 & 3 aim 

t$> 4 h com t> mr $> tit o i <r 1 3 mmm^mfr $> 
e8ffi&^&mmt&mzitt& 1 mm tit. ±3$ 

±ta^ ( 1 ) commi-m 
(i«Ar, cowmmm< 3 arro^s^ ^ $ ^ 

[0078] 




R R 




[0079] 
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[0080]^, *fffl*oa^F«3t*(i. ±8tf>* 
[0081] *Wft<?)fflH^jffi;b LTfi. HBfeS 

— Ar, — (-CR 1 =CR r ^ — 

( 1 ) 

■T. nl404fcttl-C&4. ] 
[0 0 82] JJEHH^(l)t:tJ»t6Ari(i. TU- 

;t/*. r^n^S. rn^w^X. T)V*)\>i/V)V 






[oo83] An ti/cw:, m.m^EL^mtm 

M;L«4\ W099/12989 W000/55927 W001/49769A1 W001/49 
768A2 . W098/06773 US5,777,070 W099/54385 W000/463 
21 US6,169,163Blt^§tLTV^. 

[0 084] ru— o-ffyii, w&m&n 

Sl«16-6 0, iftL<(46-2 0T75 1 9. 7i- 
(MitS', TI«Sl-3) . •f^^l^y^^ 
* (70^4-1 3 ) , 7yl5t^yS (T0C7) 
sU 4~-l 9 ) . t'7i-l/yl (Ti«it20-2 
5) , b'j7i-l/yl (T»S2 6-2 8) , M£ 
mfc&im (TI«S2 9~3 8 ) ttXfflttZtlt. 

%&TV-u>mc?>mmmizte. wmmRnmrnmizs 

[0085] 






[0086] 
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[0087] 




RRRR RRRR RRRR 




[0 0 88] 



RRRRRR RRRR 




[0089] 
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R S — t R 




R R R 
[0090] *»^fc*JV^T, 20««S3fS£:(±. IS 

v\ naawa, 1^4-60, && L<«i4~2o-c& 

[009 1 ] ££fc»*aHfc£fti:HL MAMm* h^> 
KIR, 80S, a*, U>\ *^I^t'WnI 

[0092] 2m?mmmmt lxiz. Mz.immi> 
[0093] ^nifttt, mmzi5-tj?2mcr)mm 

Mm ; ei>^>— SM/kK (TI^3 9— 4 4 ) . 
T*f~7x.— vym (TH<7>5<i4 5— 48) , ^f/'jyi/ 
A)V& (THOS4 9-6 3) , ^/^ft'J^^/tS 
(TH«5£6 4~ 68) , T9 ] J l/WA /Hi (Ti» 
S69-72) , b"b°U VfW^A&i (TH<?)^7 3 — 
75). 7xfyhn!JyyM;H (TI«S7 6-7 

8) , ^ojM^t Lxwm. mm. mx* * 



^Y—fV*? N'J7j; -/P7 /H=Sr fcO^Sj^T 

5 y^j v-£* LT i b &$>m>)m?)£X-M£ L 
\\ 

[0094] "vfnJS^ t LTitV^S. S*, gf, -fe 
Uy*if**tf5HaHHHSaif : (Ti«st9 4~9 
8) j&fiptf 6*14. 

[00 9 5] ^-rnll^i: l-TW^St. a*. SSI. -fe 
]✓ y & if J#tf5 gM£1«$3g£ : (T0WS9 9~ 

10 9). ^yy>r^ry'-^-4,7-^'>f^s^y 

[0096] '^fnm.Tb ltwv*, mm, B0t, * 
u 5 m mmmmx' -t <7yvr n <7> « ft 

sno-118) tfmf^tih* 

[00 97] 'vfojR : f i: LTttv*. S*. «SN -fe 

^x-^lC^LTV^l: (TiiOSl 12-1 

18) #>*W6ft.4o 

[0098] 



9 — 9 3) <, £fz 



-tf" R "0" ""U"" 

39 R 4Q R 41 R 42 X 43 R 

4f -U- -Cf -tf* 



[0099] 
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[0 100] 



[0101] 



[0102] 




[0 103] 
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[0 106] 
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R R 

R R --^"^ "^^^^^f - 

"5^^ ^R^hJ 111 R R 112 R R 

R R R R R R 

R R W R R R R \_J R * R R U R W R 

-pft?.- -PXP: 
o'-i^ ovo arft. 

r r 116 R R R R 117 R R r R R 



[0107] iitr. R(i. ±a?ti3i«<7)*Sr^-ro 

[0 108] ±K^i(l)t^ft5nii0i«!(±lTS) 
[0 10 9] ±E^ ( 1 ) (Cfe{f4R 1% R 2 {4. *tl? 

[oiio] r 2 *\ 7j<«M^. isT/mm-ch 

T'fcO, sfW^-<i. -X^/k*. xf-/l^ TnhVl- 
ff^fu .Xf-zl-S, x^-;t^. ^vf-n^X, / v^v7l' 

toiii] ru-Tuaai. **s:ii:a^6-6oge 

y7x-;H (Cx— Ci,l4, KSIU — 1 2-C&S,r 
tSr^-to JSlTfcH«T*4. ) » Cj— c 12 r/^/P 

^§fL. C 1 —C 12 T/l'3df^7x— C!~ c 12 

[0112] HBOSsRSSBi, M38R«4SI?S4~6 0 
gST"*. D „ -?-x-;i^ Ci~ c 12 T/P 

Ci-CnT^e'J ^A*5rtrj&*WjS§*u fx^ 
Ci~ CjaT^/lfxx^I, b°ys//ka N Ci 

[0113] #3gHJtoiS^ffe3ftfe&^ ±IEst ( 1 ) T" 

<(±. TiEst (2) x'^tihm'omtmiiLi^tsz t 

t4. lW^,t'StLi\ 

-Ar 2 f-N-Ar 3 -}^ 
R11 



(2) 

[0114] it*, Ar 2 i5J:t^Ar3ii-€-n-pn3*^ 
T l J-b-y£t?t{i2fl^«*SaT*0. ArjtA 
r 3 (4gSfSL&l^ */£RnJ4, T/I^A*, T'J-/1- 

[0115] 

-Ar 4 -(- z ^ R i2 

(3) 

, A r 4 {4T U —V >mt tzit 2 ffi^a*3SSTS> 

h. Ri 2 «x. *sif> r/^p*. ry-A*, 1m 
commmm. afciaTe* (4) -c-*$nsa*^-r, 

Zitt, -CRi3 = CR 14 -4^{4-C = C-*«-r 0 
Ri 3 fcj;V'R 1 4<x j eix^tL^±^7f<glM?'. T;l^A 

[0 116] 

— Ar 5 -{-N-Ar 6 -)— R 16 
Ris v 

(4) 

. A r 6 is J t^A r 6 ii**t*«*UBi£ (c r U - P 
*fett2««SBl8iaTft4. £fz, R 15 J4T;l^A 

sufp, T)v*>vm. Tv-;um±tziiim<DMmm& 

Sr^-r. v (41~4e7)ig8rC& So 
[0117] ±IB^ ( 2 ) T-^$tl.-S^DiML#.fiE^ 
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R 



RRvRRR RR RRRR RR 




RRRRRR RR 




R R R R 




[0 1 18] Arr A refcrtsttSTU— L^y*. 2{ffi »&S£*U ^n^>M^ T;MfA-». 771^— 
^«*3iSi:LT«. ±EAr!t:«^$#LifccOi:H T?)V*)Vm, TU^f^S, 7U^7;H^- 

[0119] *jwH^wims3K*ii. ±ia^ lw^aaeaafc^o a. bt^^ma 
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[0121] RistScttfR^ccfctts i m^mmmmt 

LTti. ±ERi*3 £ fcy r R 2 tcM^Sm.i)^i;[3I«-CS) 

So 

[0122] ^a^yjl^ t 7tfif, t£«M 

xf-/HSL n-Tc?b7H£, -f V7°otr;P 
n-7"^;U^ -iy/f/H. t-7"^;l-S. n-T 

S^PX, n-sj-^f-;^ n-y— 2,3,4- MM 
^-3-^>-f-;i^, 2,4-^-f-;i/-3-^y-f;P* 

y^/PS. 2-7x-;kxf-;k*. 2-+7^-/kxf-/k 
S„ y7i-;Wf;l/Mi:>!i\ TV—lPttMbLX 

(i h =7 > x /9 x-f- U /PS — ;p - 1 - 7n^-^ 

•fex/^&£-£\ 7;i3dfySi LT«i-X h^fi^S. x 

^-jv^^mthxiiyx.y^^m. •ry+n,***' 

x/i^hLTtx* h^v^/l^x;^. lh^y*;W 
x/l^S, t-y^/l^fr^i^l^'x/l^ 77/Wj|- 
^#/l^x/l^ t LtlKVyM^ $y#;l^x/l^ 
=5: if**, T^/myW^HtUll 7i- 
/l^t^^/l^x/i^r^, TV—Jvmb LXtt? x 
x/Hg„ -j-^^g^ fc*7x-;«, 7U;l^KrJf*», 

[0123] *3S^Ki^Pfft31S*^5iaHSi, fi£$S 
4 4 » -5 T ^ 4 1 , *Ptc L i: # <0Mf# 

ztL.x^xi>&\,\ ^m<mmm t mm Liz#&m& 

U7 U -/PS4 /St*R*aia£ t tjrd- LX ^tlffitM 
^£fl4 0 SfWUttt, #BH 3 F9-4 5 4 7 8^i<0 

-ft i o tEawaBjaes^w^stts . 

[ 0 l 2 4 ] *fMBco*a^P»JI£*Mi, wtmt 

^mmmwmam&h^^rc, s ( 1 > , (2)4 

£{i(5)T*£:*x4M9SIL ± tf 3 ffllfiWI 
(1), (2)£?zte(5)X^fL&m , 0MimiL. 3S 

wet <j^u jifjjgumffifc-ttt^^i^fstaf** 1 * 

CO, I3lT^tj<7)i;b'xi^>-SSrffl^*?^fc«, 
«t tmTfc^T t> coco 0 h 2 o£Lh*ffl»-&*)^ 



[0125] 

R R R R 

I I I I 

-O— — S— — N— — B— -Si— — C — 

I I 



-C- -C-O- -O-C- -N-C- -C-N- 



[0126] *5MH^afim&M5fW4-«W ( 1 ) . 
(2) 4£(i (5) r^$ft.4$?>9iEUWai:, 3 fill 

^AJKM«iit^*-f-4^ Dig MMfc£ 0 . 0 1W 

[oi27]4fc, mm^^tmi. ?yyj». /n 

cos v ^flfi^FasK** W4 6 f£fe£& 5 y^'Aft 

7?i«^77f fta^*3&*» 4 L v \ 
[0128] #SMH*>rtih?fft)l5flttt. R^i^h?*^ 

tfoxi-uymnvi o 3 ~i o 8 r^4 0 ^-co^djML 

*«, 5T4L<{±2 0-1 0000, $6tff4L<fi3 
o—ioooo, mzift L<1±5 0— 5 0 ootfe 

4„ 

[0129] ^M*^O^3K^Wffl-r4c0T« 

[0130] tm^mtmzn^-hmmt ltia, 

i?on^ykA, mt^JrVy^ =J7r>ux.?y^ f 15 

tL^co^tc o . i n*%w±mM%-*t& - 1 ^t't 

4. 

[0131] =*«W*>StfHf»3efl*i. 3S3lf|^#= 
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i: 3f, ^S&H'c^n^-'VJf^ b— /VS. Ao^f 

[0132] #fSBJ«ifb^fBftfc«§^^£i: LT 

2 3 5 5#4«Bfc:ae«<0*ffifc:J: 9tBBL»4. -T&;b 
C 1 ] T/P^'b KSfc^rTS-ffc^fti:*.**-^ 
iM^ttl.^ftfc«Wi t t i gRJSfciSfi-^, 

mow i 1 1 i ggOEtc C 3 ] t-;i-S?r* 

OHC Ar CHO + X PhaF-HiC— Af 



C 5 ] ;i^fb Hi 



!ft!:(OHo r ne i — Wadsworth — Emmon 
sSWSI^ C 6 ] T/Uv-'b KltTMWX*^ 

— hSt S-W^Sft.-nft^OHo r n e r-Wad swo 
rth-Emmons^tWi^, C 7 ] J\u¥>fc 

iz£&sm&. cs] x;^-^Asas:2-ojyji^r 

e v e n a g e 1 RESt ±^l-& 
CIO] Tt]rft\ t &kT*b—hVA&b&1r3-l>tt. 
-^ftOK noevenage l R&Z khMttb'&Jj 
W:. Cll] T)\rr*. 2oja±*^-4-ffc-&iBl^M 
c M u r r y RJBfc «fc Si^t'^MWJiStll. . 

_fcje ClD — C113 wl^^^THTt^t^t. 

[0 133] [ 1 ] 
— ChfePVhj x" 



® 



[0134] C 2 ] 



[0 135] [3] 



OHC Ar CH 2 P*Ph 3 X" 



Base 



-Ar- 



+ Br — Ar' Br ■ 



Base 



Pd Cat. 



* (-Ar = 

it. \ 



-Ar'- 



[0 136] C4] 



[0 137] C5D 



Br Ar- 



Base 



Pd Cat. 



-t— V 



OHC Ar CHO + (R0) 2 (0)PH 2 C — Ar" CH 2 P(0)(0R) 2 

Base 



Ar 1 - 



[0 1 38] [6] 



[0 139] C7D 



OHC A r CH 2 P (0)(OR) 2 



XCH 2 - 



CH 2 X 



Base 



[0140] C8 ] 
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warn 



[0141] [9] 



OHC Ar CHO + NCCH 2 — AT CH 2 CN 



CN 



[0 142] CIO] 



[0143] cm 



OHC Ar CHaCN 



Base 



OHC- 



-Ar — CHO 



TiCl 3 -Zn 



c 



CN 



[0144] 4fc, *ffi&tt¥ffl(M0yXBft&b 

ft!lOJil:i:#;£fflV->T. Wilf C 1 2 ] Suzuki* -y 
7° U S^RjEfcJ: [1 3) Gr i gn 

ard^iOl^M, [14] Ni (0>« 




SEfcJ: C 1 53 FeCl 8 ^)»ft3W 

4M»fci4*ffi=3rif*«0!jSS*L4. JJ £ C 1 2 ] - C 1 
[0145] C 1 2D 



Br- 



-Ar- 



-Br 



+ (RO) 2 B — At 1 B(OR) 2 

R=H, alkyl 



Fd Cat. 



[0 146] C 1 3) 
Br Ar MgBr 

[0 147] [14] 



[0 148] C 1 5] 



Ni Cat. 



/ n 



N(0> 



Y FeC13, WWt3»& Ty'/ n 

Y- S. NI I 



[0 149] C 1 6) 

ROCO OCOR 



On. 



[oi5o] ^tu^a^ wi 1 1 i gu.mzi.& 

HeckKJEtJ:!)!^, Horner-Wad 



swo rth — E mm o n s J: §1 



K n o e v 



e n a g e 1 JxJ£t3 J: SUn- \ it/S uzuki^y 
7°U V^RJGBt<t Ofi^S^rffi. GrignardS 



mzX 0S^-4*j£. N i ( 0 ) jHfiECi 

zuk i^r^rU^RJCtiOS^**^ Gri 
g n a r dRJiEK i 0 N i ( 0 ) 

[0151] 

"^-;^-«y^ 'J7?yH>X(Organic R 
eactions)" , Hi 4*, 270-4901, 
yaVy^f'J^ f yX (John Wile 

y&Sons, Inc. ) , 196 5^. ";t^#~^ 
^ y7?i/3>X(Organic React io 
n s > " , IS 2 7m, 34 5-3 9 0M, U 
— r^P tyX(John Wi ley&Son 
s, Inc. ), 1 982^, :>V-fc: 
i/X (Organic Syntheses)" , 31/ 
yfjy"^6^ (Collective Volume 
VI) , 4 0 7—4 1 II, y^V^f TV K 

t^X (John Wiley&Sons, In 
c. ) , 1 9 8 8^, y^filV l^b^- (Chem. 
Rev. ) , $9 51, 24 571(1 99 5^) s -J 

(J. Organomet. Chem. ) , SI576 
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m, 1471(1 999^) , *y 77 

■?7-lA)V tSXl'J-(J. Prakt. Che 
m. ) , H3 3 6%, 2471(1 99 4^) „ V^Cf 

>"aK ix 1 ^ A (Makromol. Chem. , Macr 
omol. Symp. ) , $12S, 2291(1 98 

7^) nz izsmco^co^m^m^^ zttpczh. 
[0152] ^mmmt txa. M^&tt&wtEU&z 

v •> h mmit+mzwmmwmzffi l , T^mnmmtx 

afcfrSifcjWffiU^. (fit. Suzuki^yT 
[0153] RJES^SfcifrtSSST;!^ U^jSS^flS 

« * isjirt-* . i *t h (±ffl ^ & sjsk js t x mtK-rmf 

[0154] *«^<0*iH L »3e*S*4H t LE DCOft 

5-*.4fctf>, MStSL fPS.fi, 

[0155] *mmmft^wm<nwmimzi5u 
x . zti-t'tKvmmmz.— ism-&Lx5i!fcz-$xi> 

[0156] 1 RESfefrfcoWCat/^fc 
L Wi tt i g RJEE, Horner RJEG. K n o e v 
e n g e 1 ifetffr&li, *i#:«WSg3£K*r LT 

J6S*4. T/l^UkLTJi. WWRSESfufc^tf, W 
iff, ^'J^A- t-^Ri^K tl'JW-t-^ 

x.ymm^t>ti&. RJEcoiBSJi, 3MMiaffi*»£l 
5 O-Cg^T'SJCESrJtftS-^l. £ S . KJE5B#p B l 

a, «itr, 5*iBh-4oi^iaiT»6*«, 

BSraratr**fcKfcifcV^T. fiLOil 03H8K2 

ssws< . aw-?* k Ri6«w»*qi t < %&<nx\ 
mo. 0 1 w t w&dus&vmzmBXR 



■tftlii.< , mn\i. 0. 1 wt%~2 Owt%totEffl 

Xfoh, H e c kRj£<?5*£|±, A'7y-7A«l!l^ffl 
RiES-ltS. N„ N-y>(f/^;l/A7S r^N-^if 

&mt,z. 80-1 6o°cmm. Kmrnmiz. 1 w»£> 
1 ooB9Hsarcft4. 

[0157] Suzuk >-^RJ5<7)*§^-i;i, 

w mm^v^^. uti'j^. 7KK^s'u< j 7 A ^ 

y>A^t"co*E»S^#a*(c*fLTSMlil±. *f4L 

N. N-y'7!fiWA75F. Y)V3L>, s JXY*i/ 
£>J:&*i50 — 160 "OSKc^^iffBCffl ^ ^>ix 

4. mmcoffi&MKtxm&L. m^^txh^w s 

j£B#p B 1{i 1 B$nd>& 200 ^HSBSTft 4 . 
[0 1 58] Gr 1 gnardKJ&Ot^li, ^h^b 
Fo77>, yif;l/X- -f;W % ^ b^f yX^y^}; 

§ttGr i g n a r df£3©£$!i t. CiltMtffl* 
ffiZtttf^5Cffe$lt&1jmiim^il&, Grign 

a r d&miMMt*tz*t LX mmyji. if 4 L < ii 1 - 
1. 5^ft. J:D*f4L<i±l~l . 2SifflU5. i 
ft 6 1W<D7J STS^-T 4 ^> . ^ffl<737f }£(c^ o T 

[0159] *^<0flfir?»)e*C0!ei*ffil4, Xi 

^t3^*t7^Dy>'ls^, r;^;Px;^-7U^-^^4^ 
liTU— ^/P*^*^^***:*-. -A-li, 31 

ML%.&.Z^-t„ ) tX 3 -D-X 4 (TlTKcXg, X 4 {i 
y*47t«ir i J-;i-x;i-^-;^^ySSr^-r. d{±a 

[ 0 1 6 0 ] *ffiW«*4H%3e*«Wft*ffi 
«, Yj — A — Y 2 (iitCY^ V^Jftlfililt*^ 
!§X4^{i*^KxX7 L ;k*S:^-f-„ ) T*§ftl>*» 

yM-f 1 , r^^X/l^*^^ ySi/tli7 u -;t-x 

m^^TKm^^thmmjmxh^ . 

(4, Y3-D-Y4 (<iJ-Jr.Y 3 . Y 4 {i-en-?n3!fST5:fc*'7 
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[0 1 6 2] (frTfc, Xj -A-X 2 T"^£fl&#*fr. 
Yj - A - Y 2 -C*SilS#aflt* fcliZ 3 - A - Z t 

± 1 0 W%£lTTi> * £ i: U > . 
[0163] JJEfctJ^T. -A-J4. 3am&Km 

[0 1 64] ±EtCi3^T. -D-I4. 
SU»ffl?» 0 . ftttWfctt* ±IB5^ ( 1 ) * ( 2 ) T 

[0165] X x . X 2 , X 3 „ X 4 . Z x . Z 2 „ Z 3 % Z 4 T" 
3S$*i4^ay>-K^fcUTI4, J: 3*. 

[0 1 6 6] Yi, Y 2 „ Y 3 , Y iX'^tl&it^mm. * 

xf/ls xf-ixy^lgxx-r/K l^fl/^^i 

[0167] NiM«<0#STSJt5S-frSMi: LTl4#iJ 
x.lf±3i£0N i ( o ) MjKtzJ: DS^STT^W^ 
iiS, -'y7-y«ittll xfi/yh"x(iy7i 
xMX7^y)x 7 t;liS#;, fb5^(MJ7i- 

/HfcX 7 4 »X>y :Jr/Uiffc. b'X(y? Cr^? -9 yl- 

[0 168] PdM^fcftTKES-ttS^Ji LTli, 
#!l;tti\ ±ES uzuki^77'J yyRjfcwmfhti 
h« ^? : J^J»M1&bLXte, MW^y^M,^ nji? 

[0169] **qH<OSfim63ettKOWK5rffifc: «t 0 . 

[0170] iJctc*5Klwll«*:o^'CRW*. 



[0171] 3|cfSB<?)«Sfls(±, HfcS ( 8 ) 

(a$tK L. M. Ar„ m„ ofi. fflEfcRt. XI4, 

[0172] xx^ixhf^yywr b LTJ4. i a 

)V^—)V^^-i^mbLX\i, ^y?7Wn7i-;ix 

if**. TlV*r)VX)Vfc—)V7t^i/mt LT{4, ^^VX 
;^x;^^^S. h U 7Wn/5-yxil/*-W^ 

[0173] (fret . HUfcs ( 8 ) ta§ns»x 

X^A^f-*. B3LYPat-|t»t^h§. iWmt 
Mb 3 MlS^^x^.;^'— coH^ 6 eVlMTT'SS Sit 

[0174] . HR* ( 9 ) 

\T(Ai%(L> (9) 

^7n-r o At' (4. iBl-i/ciiffl^^O. MlRM^tM* 

t . < t i> i-oemm^i^'f h 2 mnm^FX' 

TS^Efitf, ^5>ffifi^. xhU;HEfi 

=?. xjv-fc y&Wtf-. xiv-fc^^^mMtf-ittztexivy 

J HKffl^Tfti. q{4. l-3<7)^^^ 0 ri4. 0 

[0175] H9fe$ ( 9 ) •CSSS^iUflc^Sffl^Ar' 

fWn tfcJS ( A r ' H ) X-m^kt hb. 2-/^7'Dt 
7iX;|/fiJ yy, 2-U^7'D ; &-A-57i-;l'7i 
x;l/)t'Jy'y, 7-7*n^yV(h)^y'J>', 2- 
( 5 - 7'Dt - 4 -^+7 x y- 2 -4 )V) b° 'J i/y . 2 
-(5-7'ot-4-7i^f^7xy-2-^/l)f 
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2 - (y 9 yu^-j \77x ^ — /t/) ^yy^^ffy 

-;K 2-^?70^7x^Kyy"f7V-/K 2- 
- U ^ 7U^-A°7 y x ^/^7 x V"f7V — 

/K 2 - ( 6 -7n^\yy'ft7 x y- 2 - -f ;W t° y 

7 , 8, 12, 13, 17, 18-^^XX^/]/-2 
lH,23H-*°;^^>f Uy, 6-^0^-1,10-^x^y boU 

ix. 2-^^7"o^:^x-^t o y>>> s 7-7u^\y 
/(hl^/yy, 2-^?7u^7x ^/Kyy'^^f 

[0176] HBb£ ( 9 ) TSSfiSttf^Effi^Ar' 

7'j^f«, rywwur-;^ mmr 
;i/$--;l>m, T/I^^a. 7 l J-;^^yl, 771^ 

[ 0 1 7 7 ] A r ' ^ffl^^Jlttflli: LTi±OT^)fc 

fiords, s^yymTtLxii? vrnf^T, &mm 

x^-;]/3S. n-Tub/pa. ^VTubVt^a. n 

-r-f-jum, ^yy^m. t-r^m. n-rs/i" 
a. n-jr?^)vm^ n-y-;i^ 23,4- bu^f^ 

TVkJr— LTii2-^^;k-l-7°n^^;^ 

2-^x^;Px^a. 2-^^^;kx^s. 
y7x^f;H^t"i\ 7'Jwkf«t LTJiif 

yyxj3X^V^X, 3-7x-;i/-l-7°n^-;l/» 

/PSSrifrt*. 7/^^i/SJ:Ul^b^yl, 
i^S. n-7o^y|, t-7>^y»^\ TU — 
/WyStLtli7xy^yS, t?^^^ 
x — /M"3r T)V*r)V**t ifj!i)V7£—)V 

3&«. 7 1 JwWy*;l/*»/Hk LTf±. 7x^W 

[0 178]**:. ±M£W\uyyW^VmcoWMm 
tt. fcfcifcf. 7 7«If, M«JE^. 
JS^^WNU^yJST ; ^ h^fy-a. xb^fyS, n 

7x7^yi^i:^7y-/myi; x^- 



)VM^ n-7°nb°;l/l, ^y7nb71/l, n-^^/HL 

-fy/tM, t-y^jvm, n-r^a, 
/w^*. t-yw«^Ma7/w^ft 

a; 7 x - ; i: ^7 U wH^^i, xhnl, 

[0179] *3t. itES ( 9 ) CDL' fcriSUT. 771/ 
7 , J-;H, SStaHMi^ #/W^y^a. 

=f-, TfV*yW&^ 7SySfif, -f$yffi£H\ x 
HJ;H£{^\ 4 V—hVtJM&T. ^xyjyWtiL 

[0180] ^mnmm < 9 > lti*. 00 

h 'jX(2-y?7'PT7x^t°'Jy»'f U£x^A(II 
I) . fx ( 2 9 T'ot 7 x b y 5y» ( y x ~;kb 
y^>M 'J y^A(IIIh (2-^^7'n^7x-^h° 
ijyy)y(7x^t°ijy»^f U^Adll). t"X 
(7-7"n^yy(h]^y'jy) T^^T^hi— 

hJVWMUl). t^(2-(5-7uW7iy 
-2->f;Wt 'J S^>} T-b^T-b h h >f U i/iJJ± 
(III). t'X(2-(3-7n^7x — ^J^W^-^f If V 
^)7tWtbt^N^ U S^wMHIh fx (2 
-(3-7'n^7x ^;k)<yy'f7y-/i/) T-b^/^T 
-bb^-b-f y^A(III) s bX{2-(5-7n^ 

y*/tty x y- 2 - ^ ;w b y s^>} r-b^^i-r b b ^ 
- h a y ^ a ( 1 1 1 ) mmf htih, 

[0181] tfz, rp'Cl&MM' W&&BFF-<7)l><7>b L 
X b'X (2-^^7n^7x X/Pb° ijy»7°7 
(II). (2-^^7n^7x^h°iJy» (y x^b°y 
^y)7°9^(ii). (7-yn^yy'(h)^7'jy) 
T-b^T-bb^-br^^(II) . {2-(5-7'n 
m7x y- 2 -4 )V) b° >J >>>} T-b^vPT-b b 
hT^^(II). (2-(3-7"n^7x^)^m 

* if y WW r-fe f/^7t n b 7? f-f ( 1 1 ) . ( 2 - 
(3-/n^7x — ;w ^yy>7ywi/) r-b^r-b 

h-f-br^^(II). {2-(5-7n^yy>^ 7 

x y- 2 - A M b° y i?y\ t^)VT^ bt-h7°7f 
^(11) 

[0 182] tfz, ^tvftJRM' ^M^i^OtUT 
{4, h >J^(2-^^7 , U^7x-;^>Jy»^(III), 
b*X (2-^^^nt7i ^;^b° 'Jy»(7x ^;kb° y 
»^(III). (2-^^7U^7x^t o yy» i?(7 

x-;l^b o y ^»^(III). b^(7-yn^yy(h) 
^yyy) rb^r-bb-f-b^dii). fx{2- 
( 5 - yn^ft 7xy-2-^ne y yy) 7tf/k 
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T*h1~— b^(III). K'X(2-(3-7"at7i-;W 

^y/^^tv-/W r -fef-^r-fe h b&a i n , tr 
x(2-(3-7'nt7x -/i/)<yy"f7/-;i') T-fe^- 
/y-T-fe b^— b'X(2-(5-7'D ; K// 

[0 183] 47t, tf'll^JRM' af^AJg^co 
LT(4, (6-7'nt-i,io-7xfy>n'jy) hi> 
x ( i^'O-v' -Y yy^y) a A ( 1 1 1 ) . (6-7' a*: 
-1,10-7 stybnijy) f'jx [(^/ntfy^f/W 
h'j7;^n7-bhy] ab^AOH), 

[ 0 1 84 ] (fT*> A r ' *»HR5$ (10) "C^Sift* 

t> 4 b cO*U <0 Iff j L < , R 2 3 *i*SJK^ T , ffitf** 
Brf-Xfo 4 i ^Wfcif 4 L v \ 



R 22 




(10) 



r/y^y*, 7y-;mya, r/y^/y 
-t. r 2i ~r 28 co5%^< t hi~Di±mmwi=F~efo 

4. ) R2i-R28£Ol«l UTS*?)— «5$ (9) 
§ tit HflaOlEfi-f Ar ' «IH«ftftM £ R t T» 

4o 

[0185] mz#wnc7>mikc?>wmi3mz^T-m 

{ 8 ) Oig#;(±-^ (11) 

ivr-(L')s (ii) 

(j^tf L'{±, j£ ( 9 ) <7)L' tmtWMTfo&» sji, 
0-3C0fi»^^ o ) T"7KS^4M#:t . 
A r ' H (12) 

<*W, A r ' «^ ( 9 ) CD A r ' fc H fc**T25 0 , 
Ar' HliAr' SOM' fctt^4jK*]EFf fc#»SFf 
^WJPtT^4i t^*W^4o ) T'^S^-ffrS-Ui: 
£Rj££-£4.ri:KJ: 9*BirC£4. 

[0 186] l ' fcLTti, /jyytf^y/ys, i^b-t- 



ry—yflEGi^, TfV-yymitf-, r/y^yies^, 
yffifl^, x/y^v-b'Ilia^, x;yy-< b'lfri^-%- 

[0 187]±IEAr' HtiflJlEWi^fcfflVvCfc.kv* 

[oi88] ^wmwm-xmztivix , «* ( 1 1 ) 

kSffl-? (12) coiJtti. H»-r*BWW«*fcJ:-5 
TH&stf. t;yjfrc, *5i^«*/ffifif^= 1/0.5 

— 1 /10T'W(eHT-$> 4 . 

[0189] KJEti, »«iB«*TfT*>*iS. iff 

757, ^— ytU- T^/y^^/yx— -r;y, i/it^-^f 
y, ^ifcox— -f/y^?f$L ^-fy, i^^n^if 
v. h;yxy. ^i^y^t'oi^bkS^M, p&jc 
f;l/xxf/l/, rnt'tyiyf^xxf^, =5:i:"£0x 
*f7WRjfflK, y?nn^?x 7nn*;u, 1,2-v 
?nnx?y, ^t'^wyy^mM. 7-fefy, ^f- 
;y-< V7'f^7-Ny. is^jv^vy^K^drhy^M 
x?y-/y, -ffj—iv, xfyy/ij3-;K ^ 
U-fe'J y^t'^r;y3-;y^?§M. ^t^'fflv^#i4» 

~500f§gJST'S>4„ 

[0190] KJEfiK(±, WfcRSSfua:^**,. 3ftf 50 

*v a*83oiHB*»63o«iBeirr* 4 . 

[0191] &j£8kfcb LTti. 79^3rttcafiK*a 

x^r;yn"y^x N T^yuy^tizxom.mtrc 
«, «* ( 1 1 > tnmT (12) *KAt-s. mwt 
h^imtfxm-mmTTnm^MZfi 4 a t 

#SL, fiMKWM-i. RJ£c7>^£(i, TLC^- 
^»7 07 h/57 -f -tcj; DM^M^'ffi 

[0192] m^m^cvB^crM'o mttmm 
iz^xit. mmzx^xm**). mm<mmmz& 
ms&htit, 

[0193] mztt. mmzftLxitmmTh& im& 

»S. M» *^BJftif* ( 9 ) fejrtf ( 1 0 ) ftMiSS 
!4±IB35rffifclRffiS*i.J3rV\ 
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[0 194] *Stfflnim : &*MfcbL'Zm^&z.ktz 
[0195];^:, *«fl*01«!H t LE DtOl^Rffl 

4«asiat:3ft3eJi*^rt-«. ts^hpl e d -c* o . tmut 

[0196] 4fc, *»M?LED fc LTJ±, IS 

E . ±iS^3r < fc t> 

JifcSWItfSfl^F LED ; 4-&< t fc— ircoWfifclt* 
* t £)l3£K«tt C PIS L T 2 n m * >v 

7 r — JffcRttrt: LED jfifljHf . 

[0197] mmwziz, arcoa > -d > <^BBt**M 
a ) mm/3&m/WM 

b ) PIffiAEf LftMJf A^S/Pf ffi 
c ) »flfe/««JB/*^«BiMi/BrtS 

(lit. /tt4MfjSfW8 LT «B ZixX i i: *S 
-r„ filTHC ) 

[oi9s] ii-c, fBKJBfca. i£3e-rs«ttg&^ 

SAT* 9, jEJUBSflfcli. mfcHaWSIiflB** 
SJi, *fL«i»i:fc2JfjaLhffl^ , t:t>J:v^ 

[ o i 9 9 ] nmzm%Lximtzmmmm<7) 

SAB dEFLSEAJl, %=m*M) k-Wt&Witi&Z 
b fi^fo Z> . 

[0200] $ <b t«ffikcO^*ttft±^«ffi£^CO« 

i!X{i:Mff2 nmOT«*e^il*IS(tT & i < , 
IWco®#l4ft±^^colM§co*:46 tcmmiilB^ 
fBfti coif H t?S t v ^ > y ^ r -JB * if A L T i> <£ t > „ 

[0201] fflJi-rftjfcojiR*^^. nsx£-&mcr>n% 
[0202] sf&Hjjfcrtsivt , m^axii (*?i±A 

IETL&AW) ^ItftSii-fLEDtLtlt 

kbhs t xwmjJi&kwzLm&- led. b&£h 

[0203] Witf, ft#;e^CC«. £lT«e ) ~p ) CO 

e ) mm/immxm/mm/mm 



f ) BHE/fKEW/WSaAJl/'BWS 

g ) mm/mw&xm/mm/mw&xm/mm 

h ) P«ffi/fl:^aAg/IE?LIISil/f63tB/Piffi 

i ) wm/^immm/mm/mw&xm/mm 
m/mm 

k ) Piffi/«^±Aii/^ii/m^fiiiM*/P*ffi 
i ) m/mtm/m^mmm/mm^xm/m& 
m ) mmxmwAxmxmmxm^-mmmxmMmx 
m/mm 

o ) l®ffi/IE?Lft1iMiS/^*Jl/«^flMM/ffi#ftA 

m/mm 

p ) Pfffi/«WaA^/IE?LltSii/»3tM/l:^«|jM 

B/*if&AB/^ffi 

[0204] mm^xm^mm^mb lxiz. mmm 

&&=?&4ttsm. PSffi b TEyLfwMJB b OWteiWt £>*u 
Pi««fi k jE3UKS«t*4*L4 OEJUIBIStmi: »+IB 

m^ttL^m^mmttmbco^mcomcom^mmts^ 

[02 0 5] ±IB«WiiAJi*^i«tt»4HF-**tfJiO 
M»«tt&^C0«ME»«(i. 10-5S/cm 

fiLh 1 0 3 S/ c mUlTXh &Zb-ifitt±L<, 
*Bk0'J-^«Stt*/hS<-r4fc«>fcl4, 1 0" 5 S/c 

mJil±l 0 2 S/cmlilWJ;0*?4L<. 10" 5 S/ 
cmfiLhl 0 1 S/cmHTWtCJf4U\ 
[02 06 ] a^{4ISW«ttft^^C0«MeW«^ 1 0 
- 6 S/cmllil 0 3 S/cmIilTk-f-^>^tc, 

[02 07] Y-Tth4*><nW8&. jE?LSAB*C 

y , T)V^)V^y^yx)V-^ym^^y. nimxiv^y 
m^^y^b^mi^tu xttxombLxit. v+ 

[0208] *?t?±AiiCO)KJ¥k LXl±, Mtai nm 
~1 0 0 nmXfo*). 2nm-5 0nm»tLlV 

[02 09] TOfaEAJftffli^WPWi, tS*l»*t 

^mcoMmbcommxmsmm-ttiiiJ: < . »k u r-u 
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[0210] UI2nmaT«ilHitfftA^§i 

Tii. £«7 yftft, #«IS1[^ W«ieSfttt^tf«js 
DiLm l«Sfc:BH»LTi»2nmjaTWlMMI* 

[0211] WAK * JSTROq ) -a b ) 

s ) w,m/mM2 nmty^?mwm/mm/wm.2 n 

t ) Riffi/H/J 2 nm!ilT«*eSil/IETL«5SM/f^ 

v ) ^ffi/K/?2 nmjaT«ttlM/jE?Ulfil6«/fft* 

J1/KIS2 nmjaT«I/ii 

w) &&ffi/§|/?2 nmlTFcO^S/^^/^itSM 

x) ^ffi/fBKS/m^liliSJi/Mff2 nmjaTOtt* 

y ) W,m/WkB 2 nmmT^$fe«Ji/%3tJl/«^61M 

I/If2nmOT««i/ii 

z ) B&/M2 nmlilT^«S/iE?L«5iia/^ 

a a) l®ffi/IE7L»jIJi/^^ii/B^fi!Sii/M»2 

a b ) wm/mz nmMTco®Mm/jErLmmm/¥& 

[0212] g^LE Df^jSc?)|g(C. 

-r § trc i < , * ws«is«» , ws3EPm l 

/5t'T3-b^ s /i— 3— n— /P-n— bi£, v 
-f T— ^— 3— T^-yT3— hgL 3 — 

[0213] mtm^mw-thx^ m^mmz£~> 
xmrnm^m-^ o , hie t saawwwRHi t £ 

5 i 0 tZfflRttll$£ V M£<f 1 n mfrh 1 At mt 
J> "9 , lfiL<tt2nm-500nmt*)Ds 
S L<ti5 nm-2 0 0 nmtifcS. 
[0214] *»^Sf^LEDfc*J^-C«, #B£B 



tin. 4>fc. *»S^LEDt^^tll ±IE 
[0215] KfBteWfti: LT(±. ^t(«t 

& £ . fiimt^firrtt . wi.tr . 7 9 v >mmfa. 
ry h 5* yfcL ^)vyi>v<\±* 

<tt**>RWft*>AlttWk ;£#SlT$>\ rl77x 

[0216] ftflcWfcli. Witf MS 57-5178 
R5 9- 1 9 4 3 9 3-^fgt:fS»$ixTV^S fc 

[0217] #Wiitf>SJ^LE DaWEJUtSW^^rr 

W*. jK'J (p-7x_i/Vt'-i/y) fcKli^i 
W*, 4fc(±*r>J (2, 5-fx-i/yh"-l/y) i>L 

[0218] Hewlett, KiEjuiBistmi: lt, mm 

BS63-7025 |BJ6 3 - 1 7 5 8 6 0^& 

IB, ^fffl¥2-1 35 3 59^$8, R2- 1 3 536 
1#£*L H2-20 9 9 88fM. 1513-3 799 
2#&«, |B|3- 1 5 2 1 84^f8tlBtt5*lTV^ 

[0219] iix^w^T-, IE?L«5iMiW:ffl^SiETL«i 

^'Jr-'jyiKli^ii^ ^'Jf^7xy 
i>L<li^r commit. sKU ( P -7x-iyb-l» 
fcKlifOii*, *fcliiK'J (2, 5-fxxuy 
t-i/y) i>L< a^c^iHlc^^atJHPjEJLIteSWH 
4*Jf * L < , 5 6t*4 L < fi^ U t-/l-^Ay"-/P 

[02 20 ] ^°'J f~;i-^;WNV-;l-t t < 

[0 2 2 1 ] jKU>'9yfcU<«-t<0B»*fc LT«±. 
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tS*4-I/ta-(Chem. Rev. )3&8 9i£, 
13 591(1 989$) , Mmm$G&2 3 00 1 9 

ft ;n 4, fciattftfHS £fflV>4£i:#T&*#, *M= 
^ ••/ 1° y ^fefi*Jff3ttffl v * £> fL4 . 
[0 2 2 2] jKU^n^y*>L,<(4JE-<0BHWWi, 

[0223] JElL^iUJi^ll^^fcMIKi^^^. 

[0224] *ffl#6^j£KfcfflV>S»JIf: LTt±, IE 
H3§^£LT, ?nn*M, mt^Vy. i?7nn 

[0225] mmfrt>co®.mirmb L-m, mm**><n 

x\L"ya~hm, Jf^xf < yy'ft, 7^^n/7b7 

— T-ft, *7-Y -r -f ym— bft, y. 

ri^-3-hft, xy y-ytTOft, 7i"*vfflBR£. 
7 -fe •/ h «jft , ^fy^yx'/bryyi 

[02 26] ^-TSiif^-^^ LTti, IBt 

TfU yy—t LT, k jkut? u L- 

— k )ffy*f\ft'7 , ?yi'— k ^yy-^y^y yiy 

— K #VAj-]s>. jKUttffclf^K ^y^D^Hfy 
[0227] JE?LfftiSJl^)lRJ?i: UTIi, ffl^4«W(c 

=fc o t3M9«Tfur.fc ^<ti tf y*-/l, 

?L$ftj*8cDffil/Ih LTfci, WiK 1 nmM lumTfc 
9, ff4L<iJ2nm-500nmtf>^ S&fcjff* 
t<{±5 nm— 2 0 OnmtW. 
[0228] ^WmUkft^- LED AStflll^ #t 

?yi>L< (i^f^fk, <yy"^ 7>iL< ti*-0>R 



yyiL<(±^!&£#;, y/M-i^ yylt^tt, y?i 
o»**o&wttt , # y * y y y 1 l < 12 * own 

[02 29 ] £fleWfctt, #|P86 3 -70257f^ 
$8, H6 3-1 7 58 6 0-^flL WIf2-l 353 
5 9-^£r$g, |3I2- 1 3 5 3 6 1 R2-2 0 9 

9 8 8^«, R3- 3 7 9 9 2 R 3 - 1 5 2 

i s 4 § ixT v ^ t> comtm^ s a ■£> . 

[02 30] ;#t&o 5 *>, ^^ryWH^tt, 
^myytL<i±f«iift, ryhy^yy|>L 

<ii-€-<7)i^^. 4fci48-b KnJfHy V>i>L< 

izzcommfaco&mmfa. #v * j y y t> t < 

W*. ^'J^y^r-v-y yiL<ii^^fi«#;, ^yy;p 

^■uyfcL<(i-€-<^iN!Mls* t if4L<, 2- (4-b'y 

-5- (4-t-7'f;l/7x-;H -1, 
3, 4-^^fty7V-;i', <yy"^fyy. ryh^^f 
yy hyx (8-^yyy— t/i-s-^a, ^y 

[02 3 1 ] m^-iftjSSO^Jiai: LT(i^ft§iJ|31{i:^ 

ft, 4^{4^4> t< iifflttfm*t><?>!i(M£.x h-m, 

fSMiz ct S . 4 ^{4?tM 

««tt»6«JiW^fctt, IC^^M yy-^#fflLT^ 

[02 32 ] »M»»6^)riaHfcfflv^JffiKi: LTii, « 

^. fb5h Kn77yi«x-f;P«, h;i-x 
y, ^yi^y^3? : #]^'fbK«^«. 7thy y 
f^xf^rbyfOT-fylll, BiSxf-^. 
y>;l- s X^/Mr/P-V /1/7'7-tf- hf«X7f/H)§ 

[02 33] ?Sffit^{±?Sitm^^^)R7fftt LT 

{i, xtya-hs, ^•-rx-f^ yy'ft, v-^yoyy 

t'73-bS. /5h"73-bS, ^—3— hiS, n— 

xy°u-a-vm. yyy-yep»jft, yu*vw 
mm. ^y-fe-yhMft, ^fy?y'x7 Nryybft^ 

[0234] fi^-*Sfft^y«>f yy-t LT«±, «fir 



(£9) 503-171659 (P2003 -§3t 5 9 



y) tKlif^ft, jKU (2, 

£>L<f««S*. ;i?y#-tf'*-K sKU 
TPVls-h, s|f U ^ ^;kT ? 'J 1- . ^ 'J X +)V* 

?7vv-y. 7ttvx*i>y^ sKuaMtt^K ifcfct 
[0235] m^nsii^JKif t lt{±, ffl^itmt 

«fc o T fBafit**P=5r 0 , IKE k fKiaMWSflE^Hi 
k=5:S J; 3 fc«SW*tff iivft 1 . *^<it b° y*-/P 
L*^± -3 stf&BT* 0, * 4 0 *^ 4: , 

^JIS^JR/li; LT(i, Witf 1 nmj&»6 lvmTfo 

L<(i5 nm~2 0 0 nmtfcl.. 
[0 2 36] *»^lBfiHF-LE D £jgj£-$-&*&i±. 
*ffiSr ®j£ t . LED £ MtS IRtcSi 

[0 2 37] 5BSs »ftBJ:tJ f f^a^&S»»7)3*> 
BJ§4 fc(i¥3fflHT&4 i 1 atflff 4 U*. Sdl&attftfc 

X ■ H ( i to ) , A y>»7A ■ mXt ■ 

ESA^ci:) -*k # s m. mm^m^^ti, it 

O. ys^A ■ iifi • jJ-^iM b\ KfcxXjiflff* L 
[0238] RifliOJSJUi. 3te«ajittt«MfE«Sk 

£#jf: lt , aeiawre-s. i t a*-?* s #\ wit* 1 o 

nm*^ 1 Ojj.mX'fo*), tfiL<li2 Onm-li/m 
T'ftO. ?^:ffiL<li5 0nm-5 0 0nmti) 

So 

[0239] SlfcktC. tfaA^S^CtS^ 

mmmffi&tp&Kt&'mmm 2 n miiiT^B^isft 

[0240] *%BJ<7)ft^ LEDtfflV^ BtffifO 
A. <>JiJ>7A. #/t-y"?A. Xhny 



y^A, ffiSfi. -f-yby^A.. -<yy^i», -feU^A. 
tVU^A, :x-nh°T7A s -r/V-b'^A, -f ■yf/Pt*') 

3 % 1 ofiliicoM, /57r-llt ^(±X5 y 

ta bmmit^m^m^^tih . ^nmt lxi±. 

V^y^A-T/lS-^AM. yy^A-ffi 

-ir^. y^-^A-r^s-^A-^^ 'jf>^-?^ 

^^A^. y^7A---f Vy^A^i^ 

[024 1 ] «StfiS!MW«Att*#Jt 
LT , aSilK-r-l. ■! 1 7>'T"§ S *^ ^ 10nmi> 
& 1 OjumtJ 1 )^ 04L<(i2 0 nm-ljtimtifc 
D, §^.t4f*L<a50nm-5 00nmtSS ( 

[0242] mmcvimx&t lxiz. n^mmm. x 

* v 9 'J >XS, 4fcA8B«H*S!iEBIM-4 5 5 *- b 
^KftT t, A < . Ftffi^Sa. K**? LED * »T 

[0243] mmmb lxh. mttm&m. -Amm 

im, #JS7 7«, #JR^ I 7-ft^i:SrfflV^<rt* i 

—9"- ^ffl^T Qffl&imttlii , *^ Xo < to £ 

t . $ A. tcKft^ < y ^A^colfe^MSrlt^rtt 

^-yl4xl»«»iJt§;t^St^:5. 
<7)3^, v 1 -oVXkcoJfM Zt&Zktfn&L 

[0244] *ffiW«*5H%3l5Sim±, H«3iaB. -fe 

^ y b ^*sa. h -y h v b y y 9 xig&kmwt rm 
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^frvymwkmnzo n /oFFtii.j:a tEaw* 

i i: i. *) , R^^Wt*, ffim^ie^-^ f£S^T§ ft 

■t yy >- h -9 4 y°<nm.wm^-tm feW. St. b' -y b 

x b 5 -f -rtMzm&L LT ft «t a trffiSttUf i 

v mtf7y&m?>fflt&<7>m%: ft wa^a**** y * 

fl^OTfgk&ft. b'-y bvb'J 

7'W fc nrflgT£> ft L . TFnt't ffi^-^-b-tirT T ? 

[0245] BfflEB«<7)^*^(i. i»« 

h ft \ mm^commmytM t L-amicm^t z t a*? 

#ft. 7t/^y7Mit^I^HK. Mtt<?) 

ftil^jfef^lHi: LT £>ffifflT"# ft . 
[0246] 

mmm&^-ttiK *mftiztit>iizmfczti& i>cox& 

[0 24 7] i;t s JR^^^Mfco^TJi, ?nn 
*/bA SrifHi: LT „ y-";b; n- Si-y 3 y?D7l^ 
57^- (gpc) ci^'Jxfi/yifi^W 

[0248] HifeM 1 

<2- (7^71-/1) h°U i/><7)Wm>2-7 x.— 
/kb'J >>>3g ( 1 9. 3mmol)t*B40mg 
(0.71 6mm o 1 ) £»^UWFLfc. OTJfcfcSl 
LBBfL** I 6ii*4. 0g (2 5mmo 1 ) fcSBRfc 
L ^^1T L . 9 0 °C i T"#i& L T 1 0 B#p B li»f 

us. Kfrnrmzco^m^mi . ^obwaci 

L?§?«t L , 5 % ttffiSt b U ^ A **MfC3fci* L 
y crasfcA'AiBSfcaHt-?- b 'J ?ATflHK3*fc 
ft. ««U ^f^Syy^y-Vb^A^n^Mciyflf 
SLBWC02- (7*nt7x-/K tTUS^ytftfc. IR 
M(il . 6g (6. 8 3mmo 1 ) T\ K«±3 5. 4 
XX'fo-ifz, LC-MSU W*(±234. OT't)-) 

[0249] < b VX (2- ( 7nt7i^H b° U ^ 
>-) -PJy^A (III) ?)WM>b UXr-fef^T-bh 



"b— b 'J i^^M. (Ill) Sh#c 5 0 m g ( 0 . 1021 
mmol) t2-7'nt7i-;R°'Jy>9 5. 6mg 
(0.4 0 84mmo 1 ) feW/y 3-;L-2 Om 1 £ 
5 0ml<5D^X77Xr?tC^ALl OWIL/t. <I 
WMJtMtC 1 Mmt^mm 1 0 0 m 1 £M£ . 3 0 ft 

mumtt: . «f ai UiH** *>ai ltjk o . nxm^m. 

#^Vb#5A?n"?bftjiL. s£ofc>f y y^A^fti 

*3iUT0JRtfc. SW^T'&ft by* (2 - C/o^E 
7i-JH b°y>>>) A 'Ji^A (III) 10. 12m 
g(0. 0113 mmol) fcf&ifc. JR*ii 11.1% 
X-fo-^fz. FD-MSCi DM + (±8 9 3T*ofc. 
[0 2 50] H»J 2 

<b.x (2 - (7i-;H tryi/y) ty (2 - (7"o 
^7x^11) try ssy) /ViSVJ* (in) <7)Mj1>; by 

xr-fe^br-feb^- h4 'J^A (III) |g#:0 . 6 
4 2 g ( 1 . 3 1 mmo 1 ) t 2 - (7'n ; E7x^;U 
b°y>>>0 . 4 1 g ( 1 . 7 5mmo 1 ) 2 - (7i 
"/!-) h'U'JyO. 54 g (3. 5 mmo 1 ) feit/^ 
y n— ;t^5 Om 1 €r 1 0 Om 1 £7)tX7 7X3tgAL 
1 O^BBKtLfc. i^EffiSKt: iasjes*}§Mi 0 
Om 1 fcjn*. 3 0#ISHWFLfc. WtilL^ll#:^^ 

l t ]R y . s xtwj?m.<7tiML* ^y^zm^Lximmz 

L^o i^§?S*3>y^^Vb^7A^a-7b^3iSL. ^ 

tHLT<4Hea*S^aLTHIJRL>t. b"x (2- 
(7x-;K byjy'y) (2- (7^71-^) 

by^>) ^y^A din ^'±fiSc^^=5cft?g^ 

0 . 1 3 g ( 0 . 1 7 7 mm o 1 ffiS ) KX* 

»13. 5%T&-55^ 0 FD-MSJ:^ ±b£^-<7) 
M + (2. 7 3 3tftofc. .I^l^tii, hUX (2 

- (7n^7x-in b°ys») >f y->'^A din m 

* (4g*4 > , *y (2- (7x-;H Uijy» bX 

(2- (7*nt7i-;H by>>>) -fy^'^A (n 

I) <8#3 ) . bX (2- (7i-;H b'Jiy 

y) (2 - (7ot7x-;t/) ^y^ 

A (III) «» («»2) , iyx(2-(7x-/l) 

b y y» -r y y^A ( in ) «ffc (Hffc l ) comism 

Xfoh. FD-MSt:j;y, -eil-fiX£?)J:t*^5Rii6ft 

MTcDmicot&^Xfo^tz* 
[0251] 
[HI] 
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#gf£tf>FD-MS 



£g*l 


3 1 


1 2. 


2 




8 6 


3 3 . 


7 




10 0 


3 9. 


2 


«*4 


3 8 


1 4. 


9 



[0 2 5 2] §MM3 

<ft*^fBt* 1 9 , 9-S*t??7l<-2, 7 

-^^7^1/^0. 4 0 3g (0. 7 3 5mmo 
1 ) tN-^f;H3, 

0. 3 2 1 g ( 0 . 735mmol)tt'X(2-(7 

x— /v) b°ir^>) ^y (2 - (/ot7i-;H by 

i^x) -PJi^A (III) 0. 022g (0. 03mm 

0 1 : ZCDft&miZhVX (2- (yot7i^;H b° 
•J^>) -f 'JS^A (III) Hftc. (2- (7i- 
)V) t°V=Jy) b'X (2 - (ynt7i-/P) 

y) >f 'Jy>>A (III) Hflt % t"X (2- (7i-W 

trusty) (2- (T'ntyx-^) byy>) a 

'Jy^A (III) Hfls, h'jX (2 - (7i-/H by 

i/y) >f ijy'w (in) 8flH3fi-&firc* 9 , ttii<^ 

^HtLTli, b'X (2 - (7x^H t'Jyy) ^7 
(2- (7'Dt7i^/H t'Jy'y) y y^A (II 
I)«*fi733^ffl^. ) t2, 2' -bb'J^' 
/K) . 5 5 g ( 3 . 5mmol) £^jK#t^ffcSX*f 

tit>Ti\s*>#XW7 y > y" » ffiim L£-f b5bb* 
077> (JK*#S) 4 0ml ^jBifc. jfcfc, icofi 
b'X ( 1 , 5-y?n^^y'xy) ~ -y^r 
/M 0 ) £ 0 . 9 6 g ( 3 . 5 mm o 1 ) Jni., 

1 Ofl-HWffUtaL 6 0\rC8B$IHRi6Lfc. fcis, 

iPLfcfi. 2 5%ry ; E-T7j<i 0m i /x yy-/n 

5 0 m 1 /A yf 5 0ml ig&M&WzZZ&jL 

[02 53] l^yxfP- yjUff fiMT 

4 . 4 x l o 5 T#> 9 . *¥WFJK4, 
1.9X1 0 6 -CS^ t 

[02 54] S^^SBKtt l 9 , 9 - ^y f-;k- 
2, 7-7/^i/y, N-^-y^;iy-3, 6-77/wsy 
-/k fcitfhyx (2 - (7i-/h ty -ry 



(III) «**«i5igU*ffli:-f4ft«^#Tft 

4. 

[02 5 5] S£tt0!l4 

<i&*H^S5fcffc 2 y>-£-|£> 9 , 9 -y^y^/U- 2 , 7 
-y/D ; E7Wl/y0. 403 g(0. 7 3 5mmo 

1 ) tN, n' -i^'y i-;i/-N, n ' -by (3-y 
f;I'-4-7'nt7i-;l) 'syyy'yo. 4 9 6g 

(0. 7 3 5mraol)tt'X(2-(7i — )V ) b 'J 
y>) t7 (2- (7ot7i-il) t'Jy'y) 4" ijy 
-/A (III) 0. 022g ( 0. 0 3mmol 

■SflKihUX (2- (7 , ot7x-;H byy'y) 4 y 
wj± (no ( 2- (7x-/n by y 

y) by (2 - (7"nt7x-/H byyy) ^jy>> 
a (in) nfe, by (2- (7x-;H byyy) * 

y (2 - (7*nt7x-;l) trusty) ^Jy'W (II 

i) hyy (2- (7x^n b°y>>>) 4 yy 
( 1 11 > mfacom.izm'zfo 0 . ft&^tig lt \$. 

by (2 - (7x-/H bjyy) ^&y (2 - (7'nt 
yx-;u) t°ijy» -f yy>?A cm) «o*fI73 

3SrfflV^ 0 ) k2, 2' -b't-'Jy^O. 5 5g 
(3. 5mmo 1 ) £ RjE#8Wctt3&A£*» , fiUEifirt 

y-Cvsy y y/U, ISlLtfb^h Kn7?y (JR 
**«) 4 0mi fcjnifc. jfcfc. £0>S£*«fc:» b 
x(l, 5 -y^at^^yxy ) ( 0 ) Sr 

0. 9 6g (3. 5mmo 1 ) flu*, IStl 04MBHK 

JPUfcflL 6 0*;T8B3IBIRiBUfc. Srcfe, KJtEfi. S 

2 5%ry^-T7j<i Om i /y yy-;n somi/ 
-f*y$i*5 0m 1 M-£^4H-^£j&&. *53 0 

aiWFLfc. act, *jaLfca«*^iL, nwut. 

fc. -r^)?tSS^«l±lg'«LT. S^-*o. 3 5g^# 

[02 56] Sf$m63ft* 2 y y f-p y^SiMM^ 
*»flll 3. 6X 1 OSTTfeD. ^¥%^»{4. 
1.8X1 0 4 T-S)-33t o 
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[02 57]il* : Fl3t#2ll 9, 
2, 7-7/\s*U>. N, N '-x'7i-;HN, N ' 
-b'"X (3-^f/l/7i-/l) / <.yyy>, ioJ^'MI 
X ( 2- (7i-/H t'ijy>) 'Ji/^A (III) fg 

[0 2 58] m*M5 

<WiHF9B**3<^lS>9. 9 -i^?^- 2 , 7 

-y7'n : &7/l/tky0. 80 6g (1. 4 7mmo 
1 ) 2; (2- (7i-/H fc°'Jy>) ^7 (2- 
(Xcr^EXx-Zy) t'Jyy) -f U jy^A (III) 0. 

022g (0. 03mmol : £ (JD-ft^-ftfi: hV X ( 2 
- (7ot7x^/H fUiy>) -^'Jiy'^A (III) Sg 

fle. t7 (2- (7x-/H f'Jy» fx (2- (7" 

n^7i-;P) f'jyy) A ViSVJ* (ill) i§#c, f 
X ( 2 - (7i-/U f ijy» ^EX ( 2- (7nt7 

x-;u) fUv-'y) >f Ui?^A (in) fift. l-yx 
(2- (7x-;H f y^>) >f Di^A (in) $g#c 

05a#«rC*»), tta^WRLTIi, fx (2 - (7a 
f Ujy'y) t7 (2- (7ot7x^l) t'ljy 
V) >f (III) »&fl7 3 3*ffl^Jt. ) £ 

2,2' -ff 'Jy^O. 5 5g (3. 5mmo 1 ) £ 

t t ^fLtC, 3bfe^tftT/krf>'^'X-CAVUyy*'L 
t, iaLfcfh7tFn77V (JfekKtt) 4 0ml 
*lnife. acfc, itfDS&iBSSfc, fx (l, 5-i-^ 
n^^iyxy) ( 0 ) £0. 96g (3. 5 

mmo 1 ) Jnx. mMTl 04HSHH*LfcSL 6 0°CT 

*10ml/y ? J—)V 1 5 0 m 1 /--f *>xM7k 5 0 
m 1 S£*»tf»fc**S&», *53 0^JS#L^o & 

SESILt, *£tt0. 1 lgttfe. ■IfOfi^fc 

SOSMTi^FMtt, 7 . 6xio*tl)^ IPTO 
4H*(4, 1.2X1 0*"C*-ofc. 
[0 2 59] S4HBfe3fl*3J±, 9, 9-^*?^- 



2, 7-7/l-7My^i3j;t» i ;X (2 - (7x— /y) f 
L/^>) >f 'Jy^A (III) «*£||93El,#tifc'*-4 

[02 60] HSfe#!l6 
<; ifrfr^L E D>;X^° -y ^Sct «fc 0 150nm«Jf ^TIT0)K£ 
#(t3t^xXa«tC. jKU (Xf-lyVS*** a'**? x 
Vj/jtf U Xf-Iy VX/P* yigc7)?§}«<; I/^, Bayt 
ron) Sr M ^ T X f >- rj - b t J; 19 50nmOJP ^ -CfiSJi L , 

^Hft* 1 COO. 5wt%7 nn^Aii^fflut xf ya 

et8o°ct" 1 mmmm Ltdk. BfiA -/yr-mtL 

X, 7 y-ffcUf-^AfcO.^ Piffi^LT, #/t->"/-A 
£25nm, ^1^7/15 X^A£40nm^*LT „ iS^lE 

1 0- 6 Torr-Cfe-?^ o %b1Xt&&*ZWtt$aNt?hZ 

[0261] mmme 

<;mmis.^cr,9mmmm>; h u x ( 2 -7i^e u ^ 
y) >f yy->Am«ftffi3SiBia*a(mco«j&*, B3 

LYP}£t;:J;9, LANL2MB*j£HS^fflV>T*46^. ^<7)« 
jgt-OWC . § ^t;B3LYP/lANL2MBK;y^TDDFT&Hj; 
0 . ftfi-SiMlie««J,-Sffi3aJl)«a^tj,r B i^x^ 

;l^-Hft*»fefci^, 0.87eV?*-5fc. fWfctt 
Gauss i an987°n ^"^ A ££l V ^ „ 
[0262] 

a. -f y? ^"x y ba. epiijffi* f^mfljatcj; 

S * ?FM L 0 h . * . *«BW0iei^Flft3e«i . 3 a 

ifi^x. ^mmmft^mmim-ft^- led 

wt f ten mizm ^ s £ fc ^t- 4 , *^Bjto» 

^T" * , *«^BfihT LEDfl « a B B fa 
TWc^y?^ hi/ciiHg^ffli: LTOftHtt^F 

U 777W777 b^°^;l-xVXTl--f^c7)SWcift 



7ny h^.— iy'co^^ 

(72)%BJ^ ±g ff- F ^_ A (^) 3K007 AB03 AB18 DB03 

^JlO<ii'flj^tM6 ^fc¥TM&S£ 4C055 AA01 BA13 BB07 BB14 CA01 

M±ft DA01 GA02 

(72)ftf#ff §|H jf^i 4H050 AA01 AA03 AB92 WB11 WB14 

aas*-3<mwtK6 tx^t^x*^; WB21 



